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Filling algorithm on complex large hole in die face design for
automotive cover panels

Li Xing, Zhang Zhibing, Liu Yuqi, Wang Zhen
(State Key Laboratory of Material Processing and Die & Mould Technology,
Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: In order to solve the problem of filling quality for complex large holes in die face design of automotive panels, a hole filling al-
gorithm based on energy optimization mesh and partition surface fitting was proposed, which used control lines to partition the holes topolo-
gically to reduce the difficulty of filling large holes. Then, the filling surfaces were constructed indirectly to improve the stability of com-
plex hole filling by using the method of mesh pre-filling and partition surface fitting. Furthermore, the strategy of partition triangulation
and overall mesh optimization was adopted to construct the patching mesh, and the generated mesh had both overall smoothness and parti-
tion independence, which ensured the correctness of the subsequent partition fitting surfaces. Finally, the algorithm was used to test the
hole filling of the actual automotive panels. The results show that the filling surface generated by the algorithm is of good quality and meets
GO continuity at the boundary. The proposed algorithm supports the automatic partition construction of filling surfaces based on control
lines, which has good filling stability and quality. Moreover, the proposed algorithm is suitable for filling complex wireframe holes, and
has engineering application value.
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Fig. 1 ~ Geometry model of wireframe-hole
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Fig. 2 Flow chart of wireframe-hole filling algorithm
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Fig. 3 Schematic diagram of wireframe-hole topology structure
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Fig. 4 Schematic diagram of topological partition

SRR, W & BB A I
B, AF5% m BEROR S5 5% K B .l XK B K
T AR 0 B WO s A 5] EE St il R
AR DI, A% R B O AR Y B B
SN, U, (HJRAEAE h 285 v A 2 Bk
TR ARSCR AL B RO S, ERET
SRR B, [R5 PR 2SR (N A R A
EMA TSR, 120760 DA G- bl i S 4R i 42
TE RN R R AL Y 2 BRSSO 3 4 (H B R
AR Gm L]

s IR B WO, XN X Bk
BHE, T LAS B — R0 B OO L SR HK
Bl S gl G, REME—FS)E, T P
BRI RIR TS ES V= V.|, r=1, 2, ..., n,
V, A& G5 r TR, o R TSEAN S
FN XS A DX, AT DA Sk H 0085 37 4 i )
MLZhit, XiiA={P,, P, eV|, P, NAHMXIA
i s BTN,

B AR ETT, 238 i A XA A TR Y i
CSANIIIE STve: i [ =B e { I TRV 11 N T I S 8
BEAR A X — AP M 2 ] i, i
T — L F LI AN A = A o, BARTE A B
HALY R TTI, BRI — A7 T LI S T
Mo IR AT DUGE o B A R, e R
SUBGH o, e A ) G Y U ) 5 3R
By m i AT 1]

e s s, Wi E, i BRI, T
WUV, W TAR=MIERIT T, Hii, j,
ke RN A B B = AT IR TR B 4. IR N2
WHIUJG, T5 BRI B TTS, V, I AR AR (14 150
NEEGV, BT, MAMBKAMAITES T=
[T, ). WRLRPITTAETERG, B3 T B Hk
FEFL AR
2.4 ZRIEFLIRM ISR EIE

LAEFLIF B Uik Je , A5 30 12 RS B AL A ESE,
FAE— DA TN I, = A RS LI & 4D
SR b B i EE S R, H R A BT



56 S O s S N o548 %
MR R sos, ik 7 i,
T sy i
T
7 i
AT

Bl 5 ZRAESLIIR Y B B AR s B

Fig. 5  Schematic diagram of wireframe-hole discretized model
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Fig. 6 Different triangulation methods of the same polygon
(a) Method 1  (b) Method 2
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Fig. 7 Schematic diagram of initial mesh model after

triangulation
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Fig. 8 Schematic diagram of smooth mesh model for filling hole
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Fig. 9 Hole filling results of typical automotive cover panels

(a) Back door inner panel
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Fig. 10 Hole in outer boundary of body side for automotive
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Fig. 12 Smooth mesh model for filling hole after overall mesh optimization
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